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oiTooncip. To nhfain the title curing agent which can greatly prolong the pot 
S ;nIpoxy r sin wh nL^^^ and is improved in the preven^ 

-^of moTsture absorption, decomposition and sublimation by enclosmga 
co lound wS reacts with epoxy g roups to cure an epoxy resm ,n a specified 

CONsTlTUxtoN: The title curing agent is formed by enclosing a compound which 
reac" with epoxy groups to cure an epoxy resin (e^^jthjMaminpl ^ 
mult?mo"?urarhost^ompound [e.g. UWiydroxxpEeny^^ 
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PURPOSE: \o obtain the title composition with reduced water absorption an^ 
stress by iLrporating a specified co-condensation novolak resm as a cur^fg 

CONlmUTTo^TNThe title composition contains as a curing agent com/nent 
a lo condensatioVvolak resin of the formula twherein R. is H or a/alogen^ 
Substituted) 1-lOcXdrocarbon group, and when f.^l^^^^^^''^^^ 
orono the hvdrogen Vom(s) therein may be substituted by OH anji/or naiogen, 
X°s a phenol resfdueAan equimolar adduct of phenol with ai/roma ic vmy 
?omf nrY is a ^X^^^^^ ?;Tl^pt. tch^To! 

S^vt^l^t^'Ji^mSon^^^^^ -tter- whet/ the mode of co- 

condensation is radom or blocR 



f OH R. 1 f OH R. 1 0 
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PURPOSE: To obtain the/tle material free from the occurrence of flash in inold_ 
ine and reduced in stp^s by melt compounding an epoxy res\w.th a specified 
Lmount ofa mixedZlt prepared by heat melting a phenolic r^and a speci- 

CONOTS™TXpts.wt. phenolic resin (e.g. phenolic novolak re^O is mixed 
with at mos/loO pts.wt. silicone polymer of the fo^^'^t-'^^l^'^V^Jo 
are each aAvalent hydrocarbon group; POA is polyoxyalkylene, x .\100 to 
tso- andZ-fz)^10] and the mixture is melted by heating to g've a>xed 
melV Koxy resii (e.g. EOCN102. a product of Nippon ^ayaku CoO s ^d 
withX mixed melt in an amount sufficient to provide a weight ratio of &e 
ej^ resTn to' the silicone polymer of 100:(4 to 30). and the mixture is met 
ompounded. 
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[SUMMARY OF THE INVENTION] 

ThQhardener for epoxy resins which carries out 
the Jnclusiorvof the compound which it reacts 
with an epoxy group and hardens an epoxy 
resin, and forms it with a polymolecule^ia^ 
host compound And, the har^n^pcceter^ 
for epoxy resins which cani^TounRiiOdusK^ 
of the compound which advances the cure rate 
of the 65S^5aHrwhich it reacts with an epoxy 
group and hardens an epoxy resin, and forms it 
with a£o!ymQlecule.5J:QUpJ^^ 



5 n > 



mm 

j^-t* ^ afe ^-t- 6 ^ "C- ^ ^ ''•f 



When blending with an epoxy resin, the pot life 
is extended sharply. Moreover water-absorbent, 
the sublimation and the degradable of a 
hardener and the hardening accelerator for 
epoxy resins are improvable. The operation 
efficiency can be improved. And compared with 
that which carried out the inclusion, it excels in 
cyclodextrin at guest release property. 
It is used suitable for an above epoxy group 



01/03/29 



3/29 



(C) DERWENT 



JP5-194711-A 



DERWENT 

^ 

THOIVISON SCIENTIFIC 



hi^iiittlciffitiTjai?, adhesive. 

So 



[CLAIMS] 



[ft 1 1 

[$m^ 2 1 

:n tK ^ v-S i: t r 31 4< ^ 



[CLAIM 1] 

The hardener for epoxy resins which carries out 
the inclusion of the compound which it reacts 
with an epoxy group and hardens an epoxy 
resin, and forms it with a polymolecule group 
host compound. 

[CLAIM 2] 

The hardening accelerator for epoxy resins 
which carries out the inclusion of the compound 
which advances the cure rate of the compound 
which it reacts with an epoxy group and 
hardens an epoxy resin, and forms it with a 
polymolecule group host compound. 

[DETAILED DESCRIPTION OF INVENTION] 
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{zm&^^^^^if^R^ (2) 
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[INDUSTRIAL APPLICATION] 

This invention, the novel hardener for epoxy 
resins and the novel hardening accelerator for 
epoxy resins. Specifically, an inclusion is carried 
out with a polymolecule group host compound, 
(1) The advantage on which the pot life is 
sharply extended when mixing to an epoxy 
resin and (2) Water-absorbent, the sublimation, 
the degradable, etc. of the conventional 
hardener and the hardening accelerator for 
epoxy resins are improvable. There are the 
characteristics, such as above. 

It is related with the hardener for the epoxy 
resins and the hardening accelerator for the 
epoxy resins which are used suitable for in 
particular an epoxy group adhesive. 



01/03/29 



4/29 



(C) DERWENT 



WENT 



JP5-1 947 1 1 -A THOMSON SCIENTIFIC 



10 0 0 21 



[m(om] ^ roTentS an epoxy resin is excellent in 

tommr^mti. ^^^^^^ ?he S suLt^^^^ 

Wtm%mm^. mmS.^^ insulation, chemlcal-resistance hea -res^^^^^^^^^^ 
I». mmmmtltT^mti the mechanical strength e^^S nee ^^^^^^^^^^^^^^^ 
-^v^?,r.i:/?)^ib. mm^S.. mentionedjn the various field, i^.sbroad^^^^^^^^ 

*Bi2;<fflv^btuXV^?,„ ^<^:^ This epoxy^esin. What Of a state is liquid .^ 

Stai:-l«=I^X(i normal teVerature or thermoplastic r^^^^^^^^ 
W^^m^(D^m(Oh(DtK curing substance which has three-d.mensio^^^^ 
Mi(D#^T^. t< strucLe. by making existen^^ ° a f^^^^^^^^ 

rZ^yf^^'ymmmimtE accelerator or the nonexistence react with 

^^^^^^-'^'Ll.Tmy 'tr^noTtr^^^^^ ^l;^ 

!is;^ss^^^^^^^^^^^^^ sir - -^'^ 

r ^# < fe« ^ ^ ^ ^'^^ ^ The various hardener is used for the industrial 

i:' tr ^ £ '"^^^"?he oth^r hand, a two-liquid-type attaches 
i:OX't5«t^i-t'fe?>c this mixture to an adherend. after mixing a main 
2mmn^ntmimh\^<i-i ingredient, a hardener or a hardener and 

aHi-5«i-U-C««S*5^ ^"^^^poxy group adhesive Is usually a two- 
* ■>»lS«Slttae 2 'rhis hvo-«q"i<'-W'e requires a time ar>d effort 

IIZ' mtm^m^^- a. -»'|;l';rheteTlrSS5cVe 

SrXI^"-, in .e eleCHo 
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component, the motor vehicle, and the aircraft 
field, it utilizes widely. 

However, in an above-mentioned two-liquid- 
type adhesive, the pot life, i.e., time which 
maintains the state where the adhesive 
prepared in order to apply a coating can be 
used, is short, and there is a fault that the 
operation efficiency is bad. 

For example, for the adhesive which pot life is 
about 2 hours. Operation which mixes a main 
ingredient and a hardener no less than 4 times 
is necessary for throughout at the time of 1 day 
operation of 8 hours. 

Then, that which set as the hardener for 
epoxy resins which makes extend it and deals 
In the pot life, and carried out the inclusion of an 
epoxy group and the compound which has a 
reactivity, by cyclodextrin is proposed 
(Japanese Patent Publication No. 63-26766 
gazette). 

However, this cyclodextrin is a single 
molecule group host. ^ . • u 

This epoxy group and the compound which 
has a reactivity are taken by the cavernous part, 
and it becomes an inclusion compound. 

However, it is hard to carry out the release of 
the guest compound, and release conditions 
become caiel. 

Moreover, there are problems, such as 
needing cyclodextrin degradation enzymes, 
such as amylase. 

Furthemiore, the epoxy resin is used also as 
electric insulating materials, such as a 
semiconductor chip and the socket for vanous 
electric lights, and main ingredient etc. for 
powder coatings. 

However, in such an application field, the 
existing water-absorbent hardener was difficult 
to use it. 
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1 Unh-t^Wk [PROBLEM ADDRESSED] 

^ ^ This invention. Such under a situation, when 

^ ^ I- o f.Mt^tn i mixing to an epoxy resin, the pot life is extended 

Z(DJ^-?mm(Dh g^g^p^y Moreover a hardener and the 
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hardening accelerator for epoxy resins are 
water-absorbent, and also that a sublimation 
and a degradable are also improvable etc. etc. 
can improve the operation efficiency. It makes 
as an objective providing the hardener for the 
epoxy resins and the hardening accelerator for 
the epoxy resins which are used for an above 
epoxy group adhesive. 
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x^mm^^i^ir^\^^^tc. 
-Tf^ibh. :^mMit. :^yfs^'y 

mtKit^\^x=^^^i^mB^m 

h jt:^«l^ T-aS b T fife 5 ^ df- 

ymtEJt^Lx:^yi^^i^mm^ 



[SOLUTION OF THE INVENTION] 

The present Inventors accumulated research 
earnestly that the hardener for the epoxy resins, 
the hardening accelerator for epoxy resins and 
a damp-proof hardener and the hardening 
accelerator for the epoxy resins which make 
fixtand it sharply and deal In the pot life should 
be developed, when mixing to an epoxy resin. 
As a result, hardening time is also shortened, 
when mixing to an epoxy resin and it makes 
extend shart 'ly and deals in_the-OQt-life. and 
moisture resistance of that, which carried out 
the inclusion of the usual hardener for epoxy 
resins and the hardening accelerator for epoxy 
resins with the polymolecule group host 
compound, improves sharply. 

Compared with that which carried out the 
Inclusion, it excelled In cyclodextrin at guest 
release property, It found out that the above- 
mentioned objective might be fitted, and it came 
to complete this invention based on these 
findings. 

That is, this invention, the hardener/ or epoxy 
resins which carries out the Inclusion of the 
compound which It reacts with an epoxy group 
and hardens an epoxy resin, and fofmsi tw U h -a_ 
Dolymolecule group hos LcgrppoiiPd And, the 
harden in g accelerato r for epoxy resins which 
carriesout the Inclusion of the compoun^ which 
advances the cure rate of the compound which 
it reacts with an epoxy group and hardens an 
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b epoxy resin, and forms it with a polymglaaila. 
ttmx-lllxittl^t gLamcomBoui Above ,sprov,oer 
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Hereafter, this invention is explained in detail 

There is in particular n o limitatiog about the 
conmoiiDd which is used in this invention and 
^i^hichit reacts with an epoxy group and 
hardens - an epoxy resin, and the hardening 
accelerator for epoxy resins. Arbitrary things 
can be ' selected and used from what is 
commonly used as the hardener and the 
hardening accelerator for the epoxy resins of an 
epoxy resin conventionally. . 
However, the organic compound is suitable in 

these. 



10 0 0 6] 



y- }.y:x.=f-uy^y'^ ^y^ ^y 
■fu}i°yy'yT^ys i^/^^^ 

;v7 ^ yfti\i°/v7 ly. 'y^ 
^/vT^y-f^^'^^T-^y. V 
^^jv^^-^/^yy'yT ^ 

ytit'r-m^fh^^ flim^^^s 
m^^^-'JT^yw^mimtv 

xit.mx.\t/y'^y'y7^y^ 

>f y^nyv^T? 3,9 -t' 

7. (3-T5y:^ntVv) -2, 
4,8,1 0 -r hy^r^v/^ t° 



[0006] , . 

As such a hardener For example, an ahehatjc,. 
polvamine grou& . an alicyclic and a heterocyclic 
polyamine group, a polyamide group, an 
aromatic polyamine group, a modified 
polyamine group in addition an amine group, an 
acid anhydride group And, other hardeners 
Above etc. are used. 

As an aliphatic polyamine group hardener, a 
diethylenetriamine, a triethylenetetramme, a 
tetraethylenepentamine, dipropylene diamine, a 
dimethylamino propyl amine, a diethylamino 
propyl amine, a dibutyl aminopropyl amine, 
trimethyl hexamethylenediamine, etc. are 
mentioned, for example. 

As an alicyclic or a heterocyclic polyamine 
qroup hardener, menthane diamine, isophorone 
diamine, 3, 9-bis (3- aminopropyl)-2,4,8,10-tetra 
oxv spiro (5, 5) undecane adduct, N-amino ethy 
piperazine, bis (4.amino- 3-methyl cyclohexyl 
methane), bis (4-amino cyclohexyl) methane, 
etc. are mentioned, for example. 



01/03/29 



8/29 



(C) DERWENT 



^WENT 

JP5-194711-A ZZZZ^^ 



THOMSON SCIENTIFIC 



D (5,5) ^V^lJVr^^ 

1 0 0 0 7 1 19°°P Dolvamide group hardener, it is the 

^.Vr^. mmmtVX^i^^ po,yamide o^a d^^^^ and a polyamine 

which is condensed and is obtained more, for 
example. As an aromatic polyamine group 
5K^<fif5i^ mm^^Vr^y hardener, they are m-phenylene dia^l'^f. a 
MmntLX\t. m^i^rn- diamine diphenylmethane. a d'aminod.phenyi 
yZTuyi^r-.y. v>T-;y sulfone, m-xylene diamine, etc., for exampte.A^ 
^,^^iy i^r^/i^ a modified polyamine group hardener, an epoxy 
^y7:.=.;v/^y. : comDOund addition polyamine. a Michael 
y^=.;V7.;v^^y. S^'l^^ addiSon polyamine, a Mannich addition 
y-:;r^;:/^<f^=i>. ^^^y l^^^Z^^^'^ourea addition polyamine. a 
5 y^mim tLXn. m^\-i ^^^^^^^ blockade polyamine. etc. are mentioned. 
niTK^V-fk^i^f^^n^l^ 7 - forexample. 

y -r^-ir/wmn^y T^:>'^ Furthermore, as an amine group hardener, a 
-rV::^-;/t™^yT5:^. ^ dicyandiamide, a boron "O^ide -piperidin^ 
limW^jr^.y. ^Vy complex, a boron trifluoride-monoethyl amine 
!J T 5 yfl Hf>mifhfi complex, etc. are mentioned. 

Cxit'y'yryyTx h\ -7 

^ 0 ° ° ^ ^ ^ ^, S?°a!, acid anhydride group hardener For 

x.tt*fS7K:7^;b^, ^h7t K g^i^Jrid'e. hexahydro phthalic anhydride 

pffiTK^^/w^. ^^^^ K° methyl tetra hydro phthalic anhydride, methyl 

ffi7K7^;^^> hexahydro phthalic anhydride, endomethylene 

Kate7K7^;^^. tetrahydro phthalic anhydride. me hyi 

it KnfiE7K7^^v^, endomethylene tetrahydro phthalic anhydride 

I^, v^iifcKniE7k7^ Maleic anhydride, tetramethylene maleic 

^f-y^r b^-^;^^ ^a anhydrous trimellitic acid, an 

'"-^^ '^ti'^lit mI anKouschloreUcacid.apyromen^ 
h7t KP«:7^;v^, ^ij an y ^^^^^^^y, g^^^cinic anhydride, 

T h 7 ^ ^ 1^ anhydrous benzophenone tetracarboxylic acid. 
y\i^y4ym. my^hV}^'Jy ethylene glycol bis (anhydro trimellitate) a 
1,^ Myi^y;uuy¥ms ^tK glycerol tris (anhydro trimellitate), a metnyi 
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H» o ^ >J -V K m h'y'-t =^ji^m cyclohexene tetracarboxylic acid anhydride, the 
^L' Po'y^. azelaine acid anhydride, etc. are 
^ , -T , ISA i^>v mentioned. 

Moreover, besides this as a hardener, a 
^\)-a-)V}£7. (T>t Kn h thiourea derivative, polyisocyanate, octylic acid 
r, ^ y ^_ first tin. a phenol novolal< resin, the poly 

(T>^tKnb!J7<y-7— mercaptan, the poly sulphide, etc. are 
k) -^^/vv-^ D^^-fer^x b mentioned, for example. . . 1 

yi>x^if^vm.^i^m.mr^ ^Or^ the other hand as a hardemng 
V^vm.^imfl>i1^^mihi\^ accelerator. 1. 8-diazabicyclo (4. 5, 0) 
I i7""J^^JS VS>-L-C undecene- 7. etc. are mentioned. \V 

*fci. "^^522^/5- i In addition, imidazole group compounds, 
(i. ^Jx.{4'f-^m^P#fl^s ^ g^j^j^ gg 2. methyl amino methyl phenol. 2.4,6- 
y^y->T^>-hs (dimethylamino methyl phenol), and 2- 

:7^y-;vy7K7y methyl imidazole, a 2- ethyl- 4-methyl 
y;^;^/^^?:/^ imidazole, etc., etc. are used also as ■ a ^ 
y ^ ^ Yfs: Z'h'^mihix^ hardening accelerator also as a hardener. 

-is. mnm%h\^'^\t. 

1 8 -i/Tif v^i!' P (4.5, 

y y f-/v:7 3: y — /v. 2.4.6- 
hy^ (i^y^/i^r 5: y ^^/i' 
7 31 y — /i^) 2 - y f-/^-^ 5 

iisH r ^r - .DSI-fk >n°his invention About the pol^MTiolecule^ 
3^^0^^^fcv^-C. ^nbwflxi^ hnet rnmnniind used for Carrying out the 
n^^^if^^'^m^^mnm -Jj^Si^i^I^^e Ldeners an^^ 



^'S^-r 5 (7) tviffl V ^ tb5 # ^acceteratoi-for-epoxrresi^^ 's 
^^^^^ b-fb'&'^t^^^^"^ jus t toTeceive a guest compound to th e_sBac^ 
#5)-^=-;i^®^1i3t^fi^"^^> formed in case a polymolecule conslitutes layer 
^ ti 5 ^Pb^ -i^ ^ 1^ ^'^'^^ structure. There is in particular no jimitatiog. 
^^^iitf4.<D-Cfotu«J:<> As such a potymoleoijgi^^ 

hi.^^. '^^^^.^^t^^^^^.lt 2, tdiy eV 

f!l^[^l,l,6,6-x h7:7:c ^_ jjjg 4-dimethylphenyl)-2- \ 

=.;v-2,A-^^-^^^^^^- professional pin- I-0I, 2. 5- bis (2, 4- 
l,6-v^;t-;w, 1.6-fc^;^ dimethylphenyl) hydroquinonei_VM,4:t^^ / 
( 2 - ^ P p 7 ^ ^/i')- 1 . 6 phenyl- 2- butyne- 1 ,4- diol.C[: i.2.2-tetrapherTy p 
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_ ,^ _ 2 , 4 - (gMoSlZdioi) a 1.1- bis- 2- naphtho . 9^0- 

V -. fi -Vir-,v 1 diphenyl- 9. 10-dihydro anthracene- 9. JO-diol. 
^ h . -^=f^,J-7 1.1.6.6-tetrakis (2. 4-dimethylphenyi)-2. a 4- 
(2.4-V7«f-/W7^ hexa-diyne-1.6- diol. 9. 10-bis (4-methyiphenyl)- 

2 1 9^ 10-dihydro anthracene- 9. 10-diol. 1.1- bis 

— yw, 2 , 5 - 1^":^ ( 2 . 4 - v?^ (4-hydroxyphenyl) cyclohexane, N.N.N'.N'- 
t KD^y tetrakis (cyclohexyl)-(1.1'-biphenyl)-2, 2'- 
1 1 4 4-r h7>'3i-;v- carboxyamide, 1.4- diaza bicycio- (2, 2. 2) - 
4 -v;'^-/^^ octane. 4.4'- sulphonyl bisphenol 4,4- 
T A 2 2-T\yy:^=-^^^ bUylidenebis(3.methyl-6-t-butylphenol.2 2- 
' ' ' \ 1 1 methylene bis (4-methyl-6-t-butylphenol), 4.4 - 

^y-1.2-v^-/Kl.l- Ujety.^ .iethyl- 6-t-butylphenol). 2, 2'- 
l^-;^-2— :f-7 h-^i-^ 9,1 0 methylene bis (4-chlorophenol), t-butyl 
-^Jy :^=^;V-9 ,1 O-'y^ hydroquinone. 2. 5- di- t-butyl hydroquinone, 
KaT^'h^-fe^^-B.! 0- granule-like cornstarch (porous Y-20), a, a,a ', 
'yir~}^. 1 , 1 . 6 . 6 - T b 7 a' -tetra phenyl- 1 .1'-biphenyl- 2. 2'- dimethanol, 
(2 4-v^7<^/^:7rcri 2;4,6-trichlorophenol, a p-t-octyl phenol, o- 

,^s_ 2 i ^^f-v?-f y - 1 . nitrophenol,_bisEhenolA, 2, 4 dinitrophenol, p- 

R 9 10-l^-;=^ nitrophenol, 5,5- dimethylhydantoin, p-t- 

J -;M-9 1 butylphenol, p- chlorophenol, N-phenyl 

( 4 - p« ^;^y =^ 9 , 1 ^a,gj^i^g_ 9,9'-bianthracene. a phenol, picnc 
0-i;\i Vuryhy-^y- ^^^^^ 2,6- dinitrophenol Above etc. are 
9,10- 1 , 1 - f mentioned. 

(4-fc Ko:3riX73i^/^) v' However, a phenol group is suitable in 
^u^^-^y. N.N.N'.N'-x these. 

K v^j^ p^^?^v/;v)- These polymolecule group host compounds 
n 1 --tf^^i^/u-)- 2 2'- may respectively be used independently, and 
^ ■ ' — may combine and use 2 or more kinds. 



;^7;V#^v'T5: K> 1.4-v^T 
if ti/^ n-( 2.2.2 

4,4'-;^/'^*:— ^^tf^^ 
4.4'-^^!;rVl^■ 
7> (3 6 - t -7"'^ 
/V7:ny-;v). 2,2'-yf-^ 
yif^ (4-^^/1^-6- t- 
yf-;w:7 3iy-;w)^ 4,4'-f- 

f-v-^^f";^ (4-^aD73iy 
2,5 -v^- t -:/f-;vt K 

p:3ryv, m&^="-y^^- 

f- (Jj^— 7;^Y- 2 0), a. a. 
a',a'-r h^73ixi/l/- 1 , 1 

y-;K 2,4.6- h y ^no7 
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31/— /u. o-^hD73iy — 

JU, MT^y z£.J—)VK. 2,4- 

h'^yh^:^. p - t 

^ju,N — y u4 5 H\ 

9 , 9 ■- t'T h y . 7 31 y 

-/K y 2,6 -v^:^ 

h n 7 in / t't^mifhtl 
5^5^ ^tLb£04'-C'7 3iy-/^ 

[0 0 10] 

mK.it (1) ifiia(7)# 

{k-a-^l^i^, 1 : 0.1~l^/K 

5-1 o'7^mummw-r6 

:^m. fc?)V^{i (2) h 

0.1~l*/l-. L<{i^^ 
Mz.f^:^X.o\zMx.. 5~ 1 0 

ft. MB (2) (Divm\^^^m 



[0010] 

When the hardener for the epoxv re sins and the. 
hardeni ng accelerator for tiT g__fipoxy_j]esins. 
wfTicrra re"the guest compound jof this invention 
are a liquid For example, (1) It is an above- 
mentioned polymolecule group host compound 
and this above-mentioned guest compound a 
1:0.1-1 mol. 

The method which is preferably mixed at an 
equimolar ratio and is stirred by about 5-10, or 
(2) Dissolve this guest compound to organic 
solvents, such as methanol and a 
dichloromethane. 

It is a polymolecule group host compound a 
1 :0.1-1 mol to a guest compound at this. 
In addition, stirring mixing is carried out for 
about 5-10 minutes so that it may preferably 
become an equivalent mol. 

After leaving it, when a crystal is filtrated or a 
host compound dissolves in solvent, solvent is 
made to distil off and a crystal is made to 
precipitate. 

It can prepare by the method to filtrate. 

On the other hand, when a guest compound 
is solid, it can prepare by the method of above- 
mentioned (2). 



01/03/29 



12/29 



(C) DERWENT 



IWENT 

JP5-194711-A ^ 

THOMSON SCIEfMTIFIC 



[0 0 1 1 1 

31 ^ i^mm^^itM 

:t ^ iitfliffl si^tffiit^j ^ @a 
7°!; ^-hMCT^i^^ 



[0011] 

As the non-hardened epoxy resin which can 
apply the hardener for the epoxy resins and the 
hardening accelerator for the epoxy resins of 
this invention A well-known thing, for example, 
bisphenol A-epichlorohydrin resin, a 
polyfunctional property epoxy resin, a 
cycloaliphatic epoxy resin, a bromination epoxy 
resin, an epoxy novolak resin, etc. can mention 
that which has the epoxy group of the at least 
one in one molecule. 

When the hardener for the epoxy resins and 
the hardening accelerator for the epoxy resins 
of this invention are blended with an above- 
mentioned non-hardened epoxy resin, the pot 
life becomes long remarkably compared with 
the case where only the guest compound in this 
hardener and the hardening accelerator for 
epoxy resins is blended. 

When 1 example was given, the pot life at the 
time of blending only a guest compound was for 
10 minutes. The pot life at the time of blending 
the hardener for epoxy resins of this invention 
which earned out the inclusion of this guest 
compound, to above was about 4.4 days 
(Example 2). 

The release of a guest compound is easy for 
the hardener for the epoxy resins and the 
hardening accelerator for the epoxy resins of 
this invention. 

The non-hardened epoxy resin which blended 
this hardener and the hardening accelerator for 
epoxy resins is hardened only by heating to 
temperature only suitable. 

A desired curing substance is imparted 
quickly. 

The hardener for the epoxy resins and the 
hardening accelerator for the epoxy resins of 
this invention can use an epoxy resin suitable 
for usages, such as the usage hardened, for 
example, epoxy resin-based adhesive, a 
semiconductor sealing material, the laminated 
sheet for printed wiring boards, a varnish, a 
powder coatings, a liquid coating material, 
casting material, and ink. 
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r tb lb i o r 7i ^ pg^ 



1 Bfi 



[Example] 

Next an Example explains this invention further 
in detail. 

However, this invention is not limited by these 
examples at all. 
Example 1 

The hardener, the hardening accelerator for 
the epoxy resins (guest compound) and the 
polymolecule group host compound of the type 
shown in a Table 1 are used. 

The inclusion compound was manufactured. 
When a hardener and the hardening accelerator 
for epoxy resins are liquids, a hardener and the 
hardening accelerator for epoxy resins, and a 
host compound are mixed at an equimolar ratio. 

The inclusion compound was manufactured 
by stirring at the room temperature during 10 
minutes. 

Moreover, when a hardener and the hardening 
accelerator for epoxy resins are solid, a 
hardener and the hardening accelerator for 
epoxy resins are dissolved in methanol or 
dichloro methane. 

The host compound was added to this at an 
equimolar ratio to this hardener and the 
hardening accelerator for epoxy resins. After 
stirring for 10 minutes, the crystal of an 
inclusion compound was filtrated after 1 day 
leaving. 

In addition, when a host compound dissolved 
in solvent, the solvent was made to distil off 
suitably and the crystal of an inclusion 
compound was made precipitate and filtrated. 

This result Is shown in a Table 1 . 

In addition as for the 0//Good mark, an 
inclusion compound is obtained in a table. 

Moreover, a symbol means the next. 
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[00131 [0013] 
is^ixiii V, r Kiffi Yi-^RyS«l A hardener and aOiardening accejeratoL 

"deTA: Uiethylenelnamine 
TETA: Triethylenetetramine 



EDA : :r.^uyi^r^y 
DETA : i/3Li-]yy V ]) T 

y _ I PDA: Isophorone diamine 

TETA: hU^i^uyrh^ m-XDA: m-xylene diamine 
5 y ODM: Diamino dipiienylmethane 

]. p-DA ■ y^^^y'yT^y PIVIDA: Pyromellitic acid anhydride 
m-XDA -.m-^^y-^yyT DIVIP-30: 2,4.6-tris J dimethylaniino_j^ 

phenol 

nRlprrO: o-dimethylamino methyl phenol 2MZ: 



DDM: v?r5/v;^73.--7V^ 2^JIlfill]yUmidazo!5 
^ y ?F4MZ j- ethyl- 4-methvl imjd a/nlft DBULX-fi.-; 
PMDA : ^7Kt°Dp< y -y VM' diazabicycio (4, 5, 0) undecene- 7 
DMP-3 0: 2.4,6- by ^ 

DMP- 1 0 : o-i^?^=^^^T 
2MZ : 2-7<f'^W 5^>^- 

/V 

2E4MZ : 2-:i^^/l--4- 
DBU : l,8-v?Tlf k'v/^J'n 

(4,5.0) ^yy'-^y-? 

[0 0 141 [00141 

u^k-^ifebi Host compound 

4^^Htp'Kl (i)ij-bis(4-hydro)^pheny!)cyclohexan 

(1) i,l-fc;^(4-khP 2 4,4-rii;iphonyr^SinQi(3)4,4'-butylidene 
3fi/7x^/v) '^^n-^^^rf-y bis (3. methyl- 64-buty!2henoD 

(2) 4,4'-;=^/i^*;-^^t';^^"^ 2, 2'- methylene _bis, (4-metliyl- 6-t- 
^ y — /i^ butylpheno l). 

( 3 ) 4 , 4 ' - y 5^ y T ^ l^' ^ (5) 4,4'- thio bis (3- methyl- 6-t-butylphenol) (6) 
( 3 _ ^ 6 - t -T'^/V 2, 2'- methylene_bis (4-chloro2!l§DOi) (7) t-butyl 

-7 y— hydroquinone 

^ o o ^ =f- 1. V K- X U (8) 2, 5- di- t^butyl hydroquinone (9) N,N,N',N'- 

^VJ: : T ^11^ tetrakis (cyclohexyl)-(1,r-biphenyl)-2. Z- 

f-yi^- 6 - t carboxyamide 
J — (10), a. a.a ', a' -tetra phenyl- 1.r-biphenyl- 2 

(5) 4 ,4'-f-;r l^';^ ( 3 -y 2'- dimethano l (11) 2,4,6-trichloro£henol (12) p 
6 - t - •f'f-jvy X. J — t-octyl ehenoL 

(l3)o-nitrophenol 

(6) 2 2'-yf-l^Vt'^ (4 (14) Bisphen olA, 
-^uuy^J -yw) (15)ZTainltFophenol 
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, X \' Mnin- ; (16) p- nitrophenol 

(7) t-^t'^t^^llC 17 5.5-dimethylhydantoin 

( 8 ) 2 . 5 - - t - >i qJ p-t-butylphenol 

o :3f / >' _ (1 9) p- chlorophenol 

(9) N,N,N'.N'-r V:7=3r>^ (20) N-phenyl maleimide 

(v-^? P-^=¥i//^)-( 1 . 1 ^" (21) 9 9'-bianthracene 

7i^;v)- 2,2'-;&^^'i^"^>' (22)Phenol 

^ , 1^- (23) Picric acid 

(^0) a . a . a-. a'-r h 9 :7 . (24) 2.6- dinitrophenol 

(11) 2,4,6-hy^°'^^ 

(12) p-t-pd-^f-^^^^-^ 
— /i^ 

(13) o-^-y'^-y^^-^^ 

(14) 

(15) 2,4-v?:^h'37:^/- 

(16) P-^^*^^^^""'^, 

(17) b 

(18) p- t-^^^^^a^y- 
(19) ^-^rinV ^J-}^ 

(20) - 

(21) 9,9'-t^Ty h7ir>' 

(22) 7 31/-^^ 

(23) !) 

(24) 2,6-v^^^^='^^^^ 



[0 0 15] 
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[Table 1] 
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[Table 2] 
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9 Example 2 

SSf^; -^^ vtefH- roi To 95 weight-parts (Epicoat 828, oil formation 

mm=^^^^ym}\s ghell epoxy manufacturing, brand name) of 

h 8 2 8, mi'y^^^^^^^^y non-hardened epoxy resins, 5 weight-parts 

m. ^p"p^) 9 5MMW^2, (DMP-30) of 2,4,6-tris (dimethylamino methyl) 

4 , 6 - h y (v=^ f-/WT 5 / phenols Pot life of adhesive (A) which blended 

^ ^/i/) 7x7 — (DM P - above, And to 95 weight-parts (Epicoat 828) of 

3 0) 5aft§l3^lfl^bfi^t non-hardened epoxy resins. 14.41 weight-parts 

(grain size of 500 pm or less) of the inclusion 
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8) 9 5a*gPl-DMP-3 0 
<D^m\^-^^ 5 0 0 M m 

J^T) 14.4 lfi*lf|5 [DMP 
- 3 0 5fi*^. 

4 , 4 ' - /^JJ^ ^''1' t:' ;^ 7 31 

y-)v9.4 Ifil:^] 
fc^^^J (B) <D^'^mii(0^ 

J; 5M«€rl2! 11-^-1^1-= « 
M^ttJ IS K-6 8 3 3- 
1 9 8 OlC-ipC. B 8UMlElte 

#-^No.5) ^fflV^. HijtE2a 
<D^♦^j^^^Wl 0 0 ml 

tacpt/A/sv- 10 0 (em 

r^Ubfc^^. DMP- 3 0^ 

%i^\.fz.^mn(D^>mfm i 

0^X'fc«9, DMP-3 0(D'& 
4.4 BT'fcofCo 
[0 0 181 

HiSfiJ 3 

h8 2 8) 1 0 Oa*^(-^ 2 
-j:^7V-4-p<^/W 5^^/ 
(2E4MZ) 5 fiS^lfi 
^L«M (C) (DpTWPbI 

3- h 8 2 8) 1 0 OfiMt- 
2E4MZ(^'ajg<t:'a-t) 

5 0 Oiiriv]>Xr) 2 2.3S»§15 
[2E4MZ 5Sl:lfi5> 
h{k-^i|^2,2'-^5"^>t'y!. 

(4-^^/^-6- t -:/f■/^ 



compounds of DMP-30 [DMP-30 5 weight-part, 
9 41 weight-parts of host compound 4,4'- 
sulphonyl bisphenols] Pot life of adhesive (B) 
which blended above. It calculated for these 
differences by measuring each viscosity change 
of an adhesive depend time-dependent. 

A viscosity change of an adhesive depend 
time-dependent is shown in Figure 1. 

A viscosimetry applies to JIS K-6833-1980 
correspondingly. A B8U type rotational 
viscometer (Tokyo Keiki Co., Ltd. 
manufacturing, rotor number No.5) is used^ 
Above mentioning 2 kinds of adhesives of 100 
ml of each were put into screw mouth bottle 5V- 
100 (Made in Nichiden Rika Grass), and it 
carried out at the room temperature. 

Moreover, when the pot life is made into a 
time until viscosity becomes the double of an 
initial viscosity, the pot life of the adhesive which 
blended DMP-30 is 10 minutes. 

The pot life of the adhesive which blended the 
inclusion compound of DMP-30 was 4.4 days. 



[0018] 

Example 3 ^^^^ , 

To 100 weight-parts (Epicoat 828) of non- 
hardened epoxy resins, the adhesive blended 5 
weight-parts (2E4MZ) of 2- ethyl- 4-methyl 
imidazoles (C) Above mentioned pot life. And to 
100 weight-parts (Epicoat 828) of non-hardened 
epoxy resins 22.3 weight-parts (grain size of 
500 um or less) of the inclusion compounds of 
2E4MZ [5 weight-parts of 2E4MZs. the host 
compound 2, 17.3 weight-parts (4-methyl- 6-t- 
butylphenol) of 2'- methylene bis] Pot life of the 
adhesive (D) which blended above. These 
differences are made to be the same as that of 
Example 2. 

It calculated by measuring a viscosity change 
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miir^mn (D) <D^mm The result is shown .n table 2 and Figure 2. 
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[Table 3] 
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[0 0 2 01 In the case Of the epoxy group adhesive, with 

:^^.^i.mmM^^ ^2 L Doflffe L time until viscosity generally 
mmit-mr-i^mimm "j^^J^l^ double of an initial viscosity is 

*^ItC7) 2 ^^'^''^^^^^ called ^- f 

tinx^^. ^^omr.Vt. wtn calculating for jepo^^ 

-C^Wr«^^**^^> 2E4 this reference standatjl the Pot Irf^^^^^^ the 

lltukf^mmo^m adhesive w^^^^^ 

f.1(i4^P.^-Cfc'3, 2E4MZ The p°t ffe 

(D^S^k^^^ia^^^^^^^J Thereby by blending an inclusion compound 

rm7.4mmtfl^o ^^iJ^^^ t^^^^ pot llfe could extend 1.9 



'aS^li^ti^ia^-t-S-^ increment. 

im\V^ ^^^^ ThradTheslve which blended 5 weight-parts 

mmm2Xm\^f^^ ^^^^"^ mMP-30) of 2.4,6-tris (dlmethylammo methyl) 

2 8) UnolstUs weight-parts Of the non-^^^^^^^^^ 
9 5 S*gi5ic 2 . 4 . 6 - ^poxy resins (Epicoat 828) used Ej^^mp^e 2^ 

(i/^^;vT^;/^^/^) The adhesive which blended 144 v^eight-p^^^ 
y-r(DMP-3 0) 5m* (Qr- size of 500 pm ^r ^^^^^^^^^^ 

K 8 2 8 9 5 fii^l^lcpMP 5X^","Vmpounds of DMP-30 with Epicoat 
- 3 0 <D^mt^m 5 0 'q"28 95 ;;eVp^ "'S aPP"«d a coating on a raw 

OumU^T) 14.4M^[D , 

MP- 3 0 5m*gP. This was Stuck on the JlSH-4000 aluminium 

/i.^ti4 4'-^^v^^^^^tf-^ board. Manual exfoliation evaluated a ter 
l^:^_;v9.4lS»gB]^ia carrying out C1 duration thermosetting 130 
^LfcS»^J^^*'-MU degrees^ ^^^^^ 

J I S H-4 0 0 0 T/v AS a^^^ult the 
^Ct^ictt^^^^. 13 0 CI JJ^3, it was confirmed by the adhesion 
BtFalfi^M^li ^ f^m . # » < ii strength that there is no bad influence. 

[0 0 2 21 ^°°"^e5 

5 ^'pTlffe of the adhesive which blended 5 
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h 8 2 8) 1 0 Ofi»lH5l-*l-b, 
o-iy/ ^/VT 5: y ^ 31 
y — (DMP- 1 0) 5 a* 

3— h 8 2 8) 1 0 OfiMgCl- 
DM P - 1 0 (D^l^it^^ 1 
3.9fi»^ [DMP- 1 0 5 

;^ (4-t: Kn^i/7 3i:=^/v) 

mm 2 i^^j- L-cay^-rs - 

(DBtrel i tfc:^'^. DMP-1 
n2.3V^m'Ch^. DMP - 1 



weight-parts (DMP-1 0) of o-dimethylamino 
methyl phenols to 100 weight-parts (Epicoat 
828) of non-hardened epoxy resins, To 100 
weight-parts (Epicoat 828) of non-hardened 
epoxy resins, pot life of the adhesive which 
blended 13.9 weight-parts [DMP-1 05 weight- 
part and 8.9 weight-parts of host compound 1 ,1- 
bls (4-hydroxyphenyl) cyclohexanes] of the 
inclusion compounds of DMP-1 0 It calculated 
by measuring above like Example 2. 

When the pot life is made into a time until 
viscosity becomes the double of an initial 
viscosity, the pot life of the adhesive which 
blended DMP-1 0 is 2.3 hours. 

The pot life of the adhesive which blended 
DMP-1 0 inclusion compound was 4.1 hours. 



1 f^^tffco 



[0 0 2 3] 

h 8 2 8) 1 0 Ofii^i-Mt, 
2-p<^^W ^^5^>^-/^ (2M 

z) 2Mmn^m^Lfcmm\ 

mm 1- 8 2 8) 1 0 

0 2 M z ^mit^ 

m [2MZ;{iS2a*at-^j;5)<k 



B#fBl Ufc^-a-. 2MZS:Sa 
Lf^S«^J<^^i£B*rHl{t 6 . 2 
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Example 6 

To 100 weight-parts (Epicoat 828) of non- 
hardened epoxy resins Pot life of the adhesive 
which blended 2 weight-parts of 2- methyl 
imidazoles (2MZ). Pot life of the adhesive which 
blended so that various 2MZ inclusion 
compound [2MZs might become 2 weight-parts 
to 100 weight-parts (Epicoat 828) of non- 
hardened epoxy resins It calculated by 
measuring above like Example 2 in 25 degree 
C. 

When the pot life is made into a time until 
viscosity becomes the double of an initial 
viscosity, the pot life of the adhesive which 
blended 2MZ is 6.2 hours. 

The pot life of the adhesive which blended the 
various 2MZ inclusion compound became the 
result shown in the 3rd table. 
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[Table 4] 




^ u 2st 








C^M^t^^'- J-S 2 8) 


^ij|i^ra(2 5t;) 


(9) 


100/2/1 2. 7 


1 6. Oh r 


(10) 


1 00/2/20. 7 


3. IB 


(14) 


100/2/5. 6 


1 1. Ihr 


(15) 


100/2/4. 5 


2. IB 


(23) 


100/2/6. 2 




*:7; YtiL 


100/2/0 


6. 2h r 



[0 0 2 51 

/-/V (2E4MZ) f^hWZ. 
2E4MZ^^^l:'a-ife [2E4 
MZ : 2 2.4%;*;^ h'ft'&tl 
(4) • • • 2,2'-p<^l^>f" 
;^ (4-7^^/1^-6- t->^ f- 
/W:7 3.y-/W) : 7 7.6%], 2 
f-/v-r ^ ^5^':/-/^ (2M 
z), 2Mz^mi\:^m{^) [2 

MZ : 2 3.4% ; hfb-g-tl 
(1 ) • • • 1 , 1 - t'y^ ( 4 - 

df-f-y : 7 6.6%]> 2MZ'S 
mi\:'^<^{2) [ 2MZ : 2 8. 
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Example 7 

2- ethyl- 4-methyl imidazole (2E4MZ), 2E4MZ 
inclusion compound [2E4MZ:22.4%; host 
compound (4) ***2, 2'- methylene bis (4-methyl- 
6-t-butylphenol):77.6%], 2- methyl imidazole 
(2MZ), 2MZ inclusion compound (1) 
[2MZ:23.4%; host compound (1)***1,1- bis (4- 
hydroxyphenyl) cyclohexane:76.6%], 2MZ 
inclusion compound (2)[2MZ:28.5%; Host 
compound (12)***p-t-octyl phenol:71 .5%] 
2MZ inclusion compound (3)[2MZ:26.4%; host 
compound (14) *** bisphenol A:73.6%] 

6 types of samples of above are extended on 
2g each Petri dish. The Petri dish is put into a 
themio-hygrostat [Made in Toyo Engineering 
Works, Ltd. Atempter-MODEL-AG type]. 

The ageing of the increase and decrease of a 
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p_ t -^^=r;vy:^y--^^ ■ 

7 1.5%]. 2MZ^m\:'^^ 
(3) [2MZ : 2 6.4% ; ^ 

it^m (1 4) • • • 

-;bA : 7 3.6%] (D6WM(^ 
If ^ (D - 1/ ^ ti.?ataS^ 

-model-agM] i-Atu 

3 0°C. 9 0%RHlC*5tt 
tfcc ^^^H 3 KTT^-r. 2 E 

U 2E4MZ^^<k^tlt'}l 
2MZttfi*^^®^^^^ 

[0 0 2 61 



weight in 30 degree C and 90% RH was 
measured. 

A result is stiown in Figure 3. 
A weight increases 2E4MZ. , . , . 

It stopped seen it in a 2E4MZ inclusion 
compound to it being considered that it is 
fiygroscopic. 

Moreover a weight reduces 2MZs. 

It stopped seen it in 2MZ inclusion compound 
to it being considered that there are a 
sublimation and a degradable. 



[0026] 

[EFFECT OF THE INVENTION] 

The hardener for epoxy resins of this invention 
carries out the inclusion of the hardener and the 
hardening accelerator for the epoxy resins 
which are used for a usual epoxy resin, with a 
polymolecule group host compound. 

When blending with an epoxy resin, the pot 
life is extended sharply. Moreover that water- 
absorbent, the sublimation, the degradable, etc. 
of a hardener and the hardening accelerator for 
epoxy resins are improvable etc etc. can 
improve the operation efficiency. And compared 
with that which earned out the inclusion it 
excels in cyclodextrin at guest release property. 

It is used suitable for an epoxy group 
adhesive. 
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mmm^^mm) PR-ef explanation of drawings] 

lli 1 1 Ftaure'^f is a graph which shows a viscosity 

^J^Sa^tfc:^j}^^'>'m^« resin adhesive which blended the hardener in 

^J(dW{cJ:5M«^^>J^-^ Examples 

^^21 . ^ FiJiure'^2 fs a graph which shows a viscosity 

^ ' J22^££'r ! ^ 2 Se of the eU resin adhesive in Example 
^'ymmmm<^&^^- J: 3 ^^p^^^^ time-dependent. 

S-^it^^-t 7 7 -C fo 5 c 

10 3 1 ^ SlnJl'^'f tea araoh which shows the moisture 

m3^t. mmmijcmjit^ St^rdeTend time-dependent of the 
(^(omm^^^^m^^^-r^ compound in Example 7. 

[gill l'^'^"'^^'! 
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[FIGURE 21 
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[FIGURE 31 
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EJ5Mtt5IJ^)g^ (30°C.90%RH} 



20 r~ O 2E4MZmit{h1^ 

(2 E4MZ/.t*7; h<4)) 
♦ 2EAMZ 

▲ 2MZ 

(2MZ/--hX K12)) 
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